Severe obesity increases adipose tissue expression of interleukin-33 and its receptor ST2, both predominantly detectable in endothelial cells of human adipose tissue.
Obesity is associated with chronic inflammation of the adipose tissue, which contributes to obesity-associated complications such as insulin resistance and type 2 diabetes. Interleukin (IL)-33 acts via its receptor ST2 and is involved in the pathogenesis of inflammatory disorders including atherosclerosis and heart disease. IL-33 has been demonstrated to promote endothelial cell inflammatory response, but also anti-inflammatory and protective actions such as TH2 and M2 polarization of T cells and macrophages, respectively. IL-33 and ST2 have been shown to be expressed in human and murine adipose tissue. Our objective was to investigate alterations in obesity and a possible role of IL-33 in adipose tissue inflammation. We investigated severely obese patients (BMI>40 kg m(-2), n=20) and lean to overweight controls (BMI<30 kg m(-2); n=20) matched for age and sex, as well as diet-induced obese and db/db mice, in order to determine the impact of obesity on IL-33 and ST2 gene and protein expression levels in adipose tissue and blood, and their correlation with inflammatory and metabolic parameters. Furthermore, we examined the cellular source and location of IL-33 and ST2 in situ. IL-33 and ST2 expression levels were markedly elevated in omental and subcutaneous adipose tissue of severely obese humans and in diet-induced obese mice, but not in leptin receptor-deficient db/db mice. In addition, soluble ST2, but not IL-33 serum levels, were elevated in obesity. The main source for IL-33 in adipose tissue were endothelial cells, which, in humans, exclusively expressed ST2 on their surface. IL-33 expression strongly correlated with leptin expression in human adipose tissue. Expression of IL-33 and its receptor ST2 in human adipose tissue is predominantly detectable in endothelial cells and increased by severe obesity indicating an autocrine action. Thus, the adipose tissue microvasculature could participate in obesity-associated inflammation and related complications via IL-33/ST2.